Sevoflurane inhibits phorbol-myristate-acetate-induced activator protein-1 activation in human T lymphocytes in vitro: potential role of the p38-stress kinase pathway.
Modulation of immune defense mechanisms by volatile anesthetics during general anesthesia may compromise postoperative immune competence and healing reactions and affect the infection rate and the rate of tumor metastases disseminated during surgery. Several mechanisms have been suggested to account for these effects. The current study was undertaken to examine the molecular mechanisms underlying these observations. Effects of sevoflurane, isoflurane, and desflurane were studied in vitro in primary human CD3 T-lymphocytes. DNA-binding activity of the transcription factor activator protein-1 (AP-1) was assessed using an electrophoretic mobility shift assay. Phorbol-myristate-acetate-dependent effects of sevoflurane on the phosphorylation of the mitogen-activated protein kinases were studied using Western blots, the trans-activating potency of AP-1 was determined using reporter gene assays, and the cytokine release was measured using enzyme-linked immunosorbent assays. Sevoflurane inhibited activation of the transcription factor AP-1. This effect was specific, as the activity of nuclear factor kappabeta, nuclear factor of activated T cells, and specific protein-1 was not altered and several other volatile anesthetics studied did not affect AP-1 activation. Sevoflurane-mediated suppression of AP-1 could be observed in primary CD3 lymphocytes from healthy volunteers, was time-dependent and concentration-dependent, and occurred at concentrations that are clinically achieved. It resulted in an inhibition of AP-1-driven reporter gene activity and of the expression of the AP-1 target gene interleukin-3. Suppression of AP-1 was associated with altered phosphorylation of p38 mitogen-activated protein kinases. The data demonstrate that sevoflurane is a specific inhibitor of AP-1 and may thus provide a molecular mechanism for the antiinflammatory effects associated with sevoflurane administration.